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be administered in a iorm wmui permits men 
slow and even release over relatively long 

25 periods of time. 

In a previous Patent Application No. 
8431/57 (Serial No. 857,193) wc have de- 
scribed a class of new compounds and a 
method of obtaining slow and even release of 

30 drugs over an extended period of time under 
the action of the normal contents of the 
gastro-mtestinal tract. Basically a drug is 
combined with an appropriate ion-exchange 
resin to form a compound. For example a 

35 drug of a basic nature may be combined with 
an oppositely-charged cationic ion-exchange 
resin, i.e. one which exchanges cations, to 
form what may be called a "resinate" of the 
drag, whilst a drug of an acidic nature may 

40 be combined with an anionic ion-exchange 
resin, i.e. one which exchanges anions, to 
form a "resin-drug" compound which is a salt 
of the resin acting as a base and the drug 
acting as the acid. 
[Price 3s. 6d.] 




concentration of one particular drug is ad- 
ministered together with a separate resinate 
containing another drug in a different concen- 70 
tration, then the rate at which the two sep- 
arate drugs are released will be different, and 
there may then be high dosage of one medica- 
ment and low dosage of the other at one period, 
with a reversal at another period. 75 

If a mixture of two or more resin-drug 
compounds is used and one of them is satu- 
rated by a drug and the other is unsaturated, 
or if the degree of saturation is different, 
then the unsaturated resin-drug compound or 80 
the one with a lower degree of saturation in 
relation to the other will act as a diluent of the 
saturated compound and affect the rates of 
release of the different drugs and their physio- 
logical availability. 35 

It is accordingly the object of the present 
invention to provide improved resin-drug com- 
pounds in the form of orally administrable 
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We, Clinical Products Limited, a Body 
Corporate organised under the Laws of Great 
Britain, now of 16, Berkeley Street, London, 
W.l, formerly of 2, The Green, Richmond, 

5 Surrey, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

10 This invention relates to medicinal pro- 
ducts. 

It is well known in the medical art that the 
oral route is to be preferred generally for the 
administration of drugs. On the other hand not 

15 all drugs are conveniently administered in this 
manner, and in particular for the reason that 
they may be either too readily absorbed, with 
a consequent danger from toxic dosage, or 
again they may be to readily excreted and 

20 thus pass out of the body before the thera- 
peutic effect can be realised. For this reason 
it is generally desirable that such drugs shall 
be administered in a form which permits their 
slow and even release over relatively long 

25 periods of time. 

In a previous Patent Application No. 
8431/57 (Serial No. 857,193) we have de- 
scribed a class of new compounds and a 
method of obtaining slow and even release of 

30 drugs over an extended period of time under 
the action of the normal contents of the 
gastro-intestinal tract. Basically a drug is 
combined with an appropriate ion-exchange 
resin to form a compound. For example a 

35 drug of a basic nature may be combined with 
an oppositely-charged cationic ion-exchange 
resin, i.e. one which exchanges cations, to 
form what may be called a "resinate" of the 
drug, whilst a drug of an acidic nature may 

40 be combined with an anionic ion-exchange 
resin, i.e. one which exchanges anions, to 
form a "resin-drug" compound which is a salt 
of the resin acting as a base and the drug 
acting as the acid. 

[Price Ss.6d.] 



It is desirable in some instances to admin- 45 
ister more than one drug at the same time, 
and to obtain a slow and even rate of release 
for each of them. The rate of release of each 
drug taken individually can be ascertained 
and is readily controllable when that drug 50 
alone is combined with a quantity of the ion- 
exchange resin. The rate of release can be con- 
trolled for instance by varying the proportion 
of drug to resin in the product. On the other 
hand, where several drugs are to be ad- 55 
ministered at the same time, if they are each 
combined with an individual quantity of resin, 
it is found in practice that their rates of re- 
lease obtained, if the resin-drug compounds 
are simply mixed physically, will not be the 60 
same as if they had been administered singly. 
Not only will the individual rates of release 
vary in proportion amongst themselves, but 
they will also tend to be considerably slower 
than if each were administered alone, to an 65 
extent which may prevent their effective use. * 
For example, if a resinate containing a low 
concentration of one particular drug is ad- 
ministered together with a separate resinate 
containing another drug in a different concen- 70 
tration, then the rate at which the two sep- 
arate drugs are released will be different, and 
there may then be high dosage of one medica- 
ment and low dosage of the other at one period, 
with a reversal at another period. 75 

If a mixture of two or more resin-drug 
compounds is used and one of them is satu- 
rated by a drug and the other is unsaturated, 
or if the degree of saturation is different, 
then the unsaturated resin-drug compound or 80 
the one with a lower degree of saturation in 
relation to the other will act as a diluent of the 
saturated compound and affect the rates of 
release of the different drugs and their physio- 
logical availability. * 85 

It is accordingly the object of the present 
invention to provide improved resin-drug com- 
pounds in the form of orally administrable 
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tablets powders, capsules, granules or sus- 
?Sns °n a suitable medium such as water 
ordl with which the rates of release of a 
.JLrallty of drugs from the compounds can 
5 be accurately controlled. . 

Accarfine to the present invention, a thera- 
pe5uTp«p S aration suitable for oral admrnts- 
Sto be acted upon by the normal con- 
sents of the stomach and gut to give a slow 
10 aid even rate of release of drugs over a long 
Period of time, comprises two or more drugs 
of a basic or of an acidic nature combined 
respectively with one quantity of a.cauonic 
or anionic exchange resin, said resin being 
15 formed from either a copolymer of styrene 
and containing free acidic or basic group*, , or 
a polymerised methacrylic acid crop-linked 
with divinyl benzene and containing free 

20 rar Srnf«&- used herein is intended 
20 to fatiiS any°addic or basic substances 
which will give a pharmacological response 
and which is capable of forming a complex 
with an anion or cation exchange resin re- 
25 spectively. It is to be noted that some drugs, 
although basic in reaction, may ako contam 
addic°groups, e.g. certain alkaloids such as 
trigondtine, arecaidine and ecgonine. Further, 
other drugs are acidic in reaction, but also 
30 contain basic groups, e.g. nicotinic acid, folic 
add and pantothenic add. 

Two or more drugs of an acidic nature 
mav be combined with an anionic ion : exchange 
resin to form salts in which the resin acts as 
35 base and the drug acts as aad, or again two 
or more drugs of a basic nature may be com- 
bined with a cationic ion-exchange resin to 
form "resinates". 
When one drug is combined with a resin 
40 to produce a resin-drug compound men a 
farmer separate drug can be combined with 
this compound to produce a further com- 
pound with the two drugs combined with i the 
resin in the desired proportions. The simul- 
45 taneous release of the two drugs will be in ithe 
same proportion in which they occur for both 
the resin drug compounds and the resinate 

C °The L slope of the curve depicting the amount 
50 of drug release against time may be m- 
fluenced by the choice of the resin used and 
by varying the total concentration of the 
drugs in the compound when made, or by 
adding varying amounts of pure resin to the 
55 compound produced by saturating the resin 
with the drug. 



Examples of "basic" drugs i.e. those with a 
basic reaction which may be combined m 
pairs or multiples fa a single compound of the 

"resinate" type are:— 



75 



(a) basic alkaloids, such as morphine, ephe- 
drine and atropine. 

(b) basic alkaloids, containing acidic groups, 
W such as trignelline, arecaidine and 

ecgonine. 

Antihistamines . . _ 

Basic - vitamins such as Aneunne, 

Pvridoxine and Riboflayine. 
Derivatives of phenyl - aB&maa 

Examples of "acidic" drugs i.e. those with 70 
an acidic reaction which may be combined in 
pairs or multiples in a single resin salt-drug 
acid compound are: — 

Barbituric acid derivatives 
Aspirin 

Valerianic acid 

Acidic vitamins such as ascorbic aad, 
nicotinic add, pantothenic aad and folic 
acid. 

One or more drugs of both the resinate and 80 
the resin salt-drug acid types may be mixed 
and used togethe/in "multiple" compositions 
Suitable ion-exchange resins are available 
commerdally (e.g. Zeokarb 225, Amberiite 
m-120, DeAcidite FJF. or Amberiite IRA 85 
4<X» and may be divided mto four types 
according to the functional groups associated 
with the synthetic, insoluble, macromolecular 
compound known as the resin matrix. 
Scarb, Amberiite and DeAcidite are Regis- 90 
tered Trade Marks). 

The resin matrix is usually a polystyrene 
in which the amount of cross-linking may be 
varied and the functional group is : — 

(i) The sulphonic add group (strong »5 
cationic exchange resin) e.g. Zeokarb 225 or 
Amberiite IR-120, or Dowex 50. 

fin The carboxyl group (weak canonic ex- 
change resin) eg. Zeokarb 226, Amberhte 
IRC-50 

(iii) a quaternary ammonium group (strong 
anionic exchange resin) e.g. DeAcidite FF, 
Amberiite IRA-400, Dowex 1 and 2 or 

(iv) the primary amino group (weak anionic 
exchange resin) e.g. DeAcidite E, Amberhte 105 

Formulae for representative compounds are 
given below: — 
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Sulphonic acid resin and dexamphetamine 
(Beta - phenylethylamine derivative) 



^ ( 



-CH— CH 2 — 



-CH — CH 2 - 



-CH-CH 2 - 



so 3 




!2 



4 

NH 3 



CH 2 -CH-CH 3 



The ratio m/n represents die degree of 
saturation of the resin with the drug. 

Carboxyl resin and hyoscyamine 
(an alkaloid) 



-CH-CH 2 - 




-C — CH3- 

I _ 
COO 



28 



CH 2 — CH— CH 2 CH^OH 
-CH 3 CH-O-CO^H 
CH CH 2 Cp S 



+ 
HN 



CH 2 — 



The ratio m/n represents the degree of 
saturation of the resin with the drug. 



Quaternary ammonium resin and nicotinic acid 
(a vitamin) 




The ratio m/n represents the degree of 
saturation of the tesin with the drug. 
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10 



15 



20 



The resin containing an acidic functional 
groiro (SsO,H) or -COOH) eg. Zeokarb 
225, Zeokarb 226, will combine with i a ; drug 
conjuring a basic group such as alkaloids or 
amines ej. Ephedrine or amphetamine where- 
as those containing a functional group of basic 
character (quaternary ammonium or primary 
amino) e.g DeAcidite FF, DeAadite E will 
combine with drugs of an acidic character 
such as acids, barbituric acid derivatives, e.g. 
Aspirin, amylobarbitone, phenobarbitone. 

A firk example of the formation of a mult- 
iple drug resinate to include Hyoscine and 
Hvoscvamine is given below: — 

Hyoscyamine Resinate is prepared as 

fo 5oTrf a suitable sulphonic acid i cross- 
linked polystyrene resin such as Zeokarb 225H 
Sr Amber^ IR-120 (both in the hydrogen 
form) is placed in a tube and a solution con- 
taining 44 gm. of hyoscyamine sulphate in 



50 mis. of distilled water is passed through the 
tube until the resin has completely absorbed 
the drug from the solution. The amount of 
drug used is not sufficient to saturate die resin. 
Hyoscyamine/hyoscine Resinate is then pre- 
pared as follows: — _ . ,. 
P 77 6 mg. of hyoscine hydrobromide is dis- 
solved in 50 mis. of distilled water and the 
P H value determined. Then 7 A grammes of 
the hvoscvamine resmate is added. Ihe pn 
SueSs over the next 15 minutes and then 
remains steady. The resinate is filtered and 
hyoscine content of the solution is then 
determined, giving the amount which . nas 
reacted with the hyoscyamine resmate. The re- 
Sn is then continued until the resinate ^con- 
ttins 0.664% by weight of hyoscine alkaloid. 
The resinate' is y then filtered oflV.washed suc- 
cessively in water, alcohol, and acetone, and 
dried. 



-CH— CH 2 ~ 



45 




Formula' of compound of a canonic 
ion-exchange resin plus two basic drugs 
(hyoscyamine and hyoscine) 

HC— CH— CH 2 . 



-CH-CH 2 - 



-CH— CH 2 - 



so 3 




12 



.11. 



CH 2 OH\ 

„ , \ 

HN-CH 3 CH-O-CO-CH 

,HC-CH— CH 2 C 6 Hs 
fH ? C-c:H — CH 2 CH2pH^| 

HN-CHj CH-O^O-CH 

:-1h — 



H 2 C- 



CH 2 



50 



-CH-CH 2 - 



55 




The ratios mVn and m;/n «pr^it the 
degrees of saturation of the resin with the 
respective drugs. 

In a second example a similar method is 
used but with hyoscyamine sulphate to form 
the resinate, and ephedrine hydrochloride 
utilised in place of hyoscine hydrobromide 

Formula of compound : 
Hyoscyamine/ephedrine resinate: 



-CH-CH 2 - 



-CH-CH 2 - 



S°3 




CHoOH 

HN-CH 3 'CH-O-CO^CH 
CH 2 -CH — CH 2 C fe H 5 



i 



CH 



Q_. CH _C„_CH 3 



I 

CH 3 

The ratios mVn and mr/n 5* 
degree of saturation of the resin with the 
respective drugs. 
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In a third example a multiple resin-drug 
compound to include amylobarbitone and 
phenobarbitone is given below: 

5 — 20% solution of sodium amylobarbitone 
in distilled water is prepared and reacted with 
an anionic ion-exchange resin such as De- 
Acidite F.F., in the manner described pre- 
cedingly until the reaction has reached ionic 
equilibrium as shown by constant pH reading 
of the mother liquor. The reaction is repeated 
if necessary with fresh solution of sodium 
amylobarbitone until the desired concentration 
of barbiturate in the resin compound is ob- 
tained. 



30 



35 



40 



45 



50 



The amylobarbitone resin compound so 
formed is removed from the solution and 
washed with distilled water and alcohol. 

A 5 — 20% solution of sodium phenobarbi- 
tone is now prepared and the amylobarbitone 
resin compound is added.* The reaction is 
continued in the same maimer as given above 
for amylobarbitone resin until the desired 
concentration of phenobarbitone is obtained. 

The combined barbiturate resin compound 
is removed from the solution, washed with 
distilled water and alcohol and finally dried at 
a temperature not exceeding 60°C. until the 
moisture content is below 2%. 



15 



20 



25 



The formula of a compound of an anionic 
ion-exchange resin plus two acidic drugs 
(amylobarbitone and phenobarbitone) is: — 



— CH— CH 2 - 




— CH — CH 2 — 



-CH — CH 2 — 



T 2 




I 



(2 



xr c=o 

NH 

(CH 3 ) 2 CH(CH 2 )2 / ^CO"" 




m2 



The ratios trP/n and m 2 /n represent the 
degree of saturation of the resin with the 
respective drugs. 



In a modification, a resin-drug compound 
with hyoscine and hyoscyamine is produced by 
agitating the pure resin firstly in a solution 
of hyoscyamine sulphate and thereafter in a 
solution of hyoscine hydrobromide. Prefer- 
ably, the resin is removed from the two solu- 
tions when it has been determined that a 
sufficient quantity of the individual drugs 
has been absorbed. 

In any of the above examples, the resulting 
rcsin-drug compound may be diluted with 
pure resin for varying the rate of release. 

Where it is desired to eliminate the odour 
o? an odoriferous drug, e.g. Valerianic acid 
ot Aneurine, the drug may be combined with 



the resin to form a single resin-drug com- 
pound, e.g. resin valerianate or aneurine 
resinate and such a drug may form one of the 
paii of multiple drugs incorporated with a 
single resin in the manner described above 
and wherein its odour is eliminated as in the 
case of the compound of the single drug and 
resin. 

By way of example, aneurine resinate may 
be prepared taking 100 mils of a 10% solution 
of aneurine hydrochloride, adding 5 grammes 
of Zeokarb 225H and stirring. The pH value 
is checked until it remains constant The 
resinate is then filtered off, washed with water, 
and dried. 



Formula of aneurine resinate: — 



-CH-CH 2 - 



-CH-CH2- 



-CH-CH 2 - 



so 3 




NH 3 



a 



t 



Chh-C CH CH C-CH2-CH 2 OH 



The ratio m/n represents the degree of 
saturation of the resin with the drug. 



55 



60 



65 
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WHAT WE CLAIM IS: — 

1. A therapeutic preparation suitable for 
oral administration for acting upon by the 
normal contents of the stomach and gut to 

5 give a slow even rate of release of drugs 
over a relatively long period of time, com- 
prising two or more drugs each of which is 
either of a basic or of an acidic nature com- 
bined respectively with one quantity of an 

10 anionic or cationic exchange resin, said resin 
being formed from either a copolymer of 
styrene and containing acidic or basic groups, 
or a polymerised methacrylic acid cross-linked 
with divinyl benzene and containing carboxyiic 

15 groups. . . . 

2. A therapeutic preparation as claimed in 
claim 1, in which the quantities of drugs com- 
bined with the resin are less than that required 
to saturate the resin. 

20 3. A therapeutic preparation, as claimed 
in claim 1, wherein the resin matrix is a 
polystyrene in which the functional group is 
a sulphonic acid group, a carboxyl group, a 
quaternary ammonium group, or a primary 

25 amino group. 

4. A therapeutic preparation, as claimed in 
claim 1, wherein a cationic resin is combined 
with any two or more alkaloids, antihistamines, 
basic vitamins, or derivatives of Beta Phenyl- 

30 ethylamine. 



35 



5. A therapeutic preparation, as claimed in 
claim 1, wherein an anionic resin is combined 
with any two or more drugs selected from 
barbituric acid or derivatives thereof, valeri- 
anic acid, and aspirin. 

6. A therapeutic preparation, as claimed 
in claim 1, in which a single quantity of 
cationic resin is combined with hyoscine and 
hyoscyamine. m . . 

7. A therapeutic preparation, as claimed in « 
Claim 1, in which a single quantity of 
cationic resin is combined with hyoscine and 
ephedrine. 

8. A therapeutic preparation, as claimed in 
either claims 6 and 7, including additional 45 
pure cationic resin as a diluent. 

9. Hyoscine - hyoscyamine resinate pre- 
pared in the manner particularly described 
herein. 

10. Hyoscyamine - ephedrine resinate pre- 50 
pared in the manner particularly described 
herein. 

11. A therapeutic preparation, as claimed in 
Claim 1, wherein a single quantity of the 
cation exchange resin is combined with two 55 
or more drugs selected from aneurine, pyri- 
doxine and riboflavine. 

CHATWIN & COMPANY, 
Chartered Patent Agents, 
253, Gray's Inn Road, London, W.C.I. 



PROVISIONAL SPECIFICATION 
Therapeutic Agents comprising Ion-Exchange Resins 



We, Clinical Products Limited, a Body 
Corporate organised under the Laws of Great 
60 Britain, of 2, The Green, Richmond, 
Surrey, do hereby declare this invention to be 
described in the following statement: — 

This invention relates to medicinal pro- 
ducts, and more particularly to a new drug 
65 composition and a new method for the ad- 
ministration of drugs. 

It is well known in the medical art that the 
oral route is to be preferred generally for the 
administration of drugs. On the other hand 
70 not all drugs are conveniently administered in 
this manner, and in particular for the reason 
that they may be either too readily absorbed, 
with a consequent danger from toxic dosage, 
or again they may be too readily excreted and 
75 thus pass out of the body before the thera- 
peutic effect can be realised. For this reason 
it is generally desirable that such drugs shall 
be administered in a form which permits their 
slow and even release over relatively long 
80 periods of time. 

In a previous Patent Application No. 
8431/57 (Serial No. 857,193), we have de- 
scribed a class of new compounds and a 
method of obtaining slow and even release of 
85 drugs over an extended period of time under 
the action of the normal contents of the 
gastro - intestinal tract. Basically an iomsable 
drug is combined with an appropriate ion-ex- 



change resin to form a resin-drug compound. 
For example a basic therapeutic agent may 90 
be combined with an appropriate cationic ion- 
exchange resin to form what may be called 
a "resinate" of the drug, whilst an acidic 
therapeutic agent may be combined with an 
appropriate anionic ion-exchange resin to form 95 
a resin-drug compound which is a salt of the 
resin acting as a base and the drug acting as 
the acid. 

It is desirable in some instances to admin- 
ister more than one therapeutic agent at the 100 
same time., and to obtain a controlled rate of 
release for each of them. The rate of release 
of each agent taken individually can be ascer- 
tained and is readily controllable when that 
agent alone is combined with a quanuty of the 105 
appropriate ion-exchange resin. The rate of 
release can be controlled for instance by vary- 
ing the proportion of agent to resin, short of 
saturation, in the product. Oil the other hand, 
where several agents are to be administered at 110 
the same time, if they are each combined 
with an individual quantity of resin, it is 
found in practice that their rates of release 
obtained, if the resin-drug compounds are 
simply mixed physically, will not be the same 115 
as if they had been administered singly. Not 
only will the individual rates of release vary 
in proportion amongst themselves, but they 
will also tend to be considerably slower, to 



an extent which may prevent their effective 
use. For example, if a resinate containing a 
low concentration of one particular drug is 
administered together with a separate resinate 
5 containing another drug in a f^f^ con- 
centration, then the rate at which the two 
separate drugs are released will be different, 
and there may then be high dosage of one 
medicament and low dosage of the other at 
10 one period, with a reversal at another period. 
If a mixture of two or more resinates is used 
and one resinate is saturated by a drug snd 
the other resinate is unsaturated or the satura- 
tion ratio of the drugs is different then the 
15 unsaturated resinate or the one with a lower 
saturation ratio in relation to the other drug 
or drugs will act as a diluent of the saturated 
resinate and affect the rates of release of the 
different drugs and their physiological avail- 

20 ability. , . , . 

It is accordingly a first object of the 
present invention to provide improved resin- 
drue compounds and a method of administer- 
ing such drugs, whereby the rates of release 
25 of a plurality of drugs can be accurately con- 
suls known in the medical art that certain 
drugs have a distinctive odour which is in 
some cases exremely objectionable and which 
30 seriously hinders the capabilities of use of the 
drug due to the reluctance of the patient to 
take it, A second object of the present inven- 
tion is accordingly to provide improved thera- 
peutic products in which a drug normally 
55 having an odour is chemically combined in 
such a manner as to lose its odour during the 
combined state but without the loss ot its 
inherent therapeutic properties. 

According to the present invention, two or 
40 more therapeutic agents are combined witn a 
single quantity of an appropriate ion-exchange 
resin to form resin-drug compounds, either ot 
the "resinate" or resin-salt/drug-acid type, 
according to the nature of the drug. m 
45 When one drug is combined with a resin to 
produce a resinate, then a further separate 
drug can be combined with this resinate to 
produce a resinate with the two drugs com- 
bined in the correct proportion, it being 
50 understood that only two or more basic or 
two or more acidic drugs are used The re- 
lease of the two drugs will be simultaneously 
in the same proportion in which they occur in 

the resinate. . , , ,. _ 

55 If two basic or acidic medicinal substances 
are combined with the appropriate resin and 
the two substances concerned have different 
strengths as bases or acids the appropriate 
percentage composition can be varied to obtain 
60 a given rate of release of each individual 

^The^rate of release of the two or more 
medicaments from a complex resin drug com- 
pound may be controlled by combination of a 
65 second, third or more drugs in rotation onto 



a primary drug resinate. 

The shape of the curve depicting the 
amount of drug release against time may be 
influenced by the choice of the resin used 
and by varying the total concentration of the 
drugs in the compound resinate when made 
or by adding varying amounts of pure resin 
to the compound produced by saturating the 
resin with the drug. . - . 

Examples of drugs which it may be desir- 
able to combine in pairs or multiple* jm a 
single resin-drug compound of the resinafc, 
type are: — 



70 



75 



80 



85 



90 



Alkaloids 
Antihistamines 
Vitamins such as Aneurin 
Derivatives of Beta phenylethylamme 
Medicinal compounds of a basic nature. 

Examples of drugs which it may be desir- 
able to combine in pairs or multiples in a 
single resin-drug compound of the resin-salt/ 
drug-acid type are:. — 

Barbituric acid derivatives 
Aspirin 

Valerianic acid 

Medicinal compounds of an acidic nature. 

One or more drugs of both types may be 
included together in a multiple resm-drug 
compound. . M 

Suitable ion-exchange resins are available 
commercially (e.g. Zeocarb 225, Amberlite IR- 
120, DeAcidite F.F. or Amberlite IRA) and 
may be divided into four types according to 
the functional groups associated with the syn- 
thetic, insoluble, macromolecular compound 
known as the resin matrix. 

The resin matrix is usually a polystyrene m 
which the amount of cross-linking may be 
varied and the functional group is: — 

(i) The sulphonic acid group (strong cattomc 
exchange resin) e.g. Zeocarb 225 or Amberlite 
IR-120, or Dowex 50. . . _ 

(ii) The carboxyl group (weak cationic ex- 
change resin) e.g. Zeocarb 226, Amberlite 
IRC-50 

(iii) a quaternary ammonium group (strong 
anionic exchange resin) e.g. DeAcidite FF, 
Amberlite IRA-400, Dowex 1 and 2 or 

(iv) the primary amino group (weak anionic 
exchange resin) e.g. DeAcidite E. Amberlite 
IR-45 

The resin containing an acidic functional 
group (— SO,H) or — COOH) e.g. Zeocarb 
225, Zeocarb 226, will combine with a thera- 
peutic agent containing a basic group such as 
alkaloids or amines e.g. Ephedrine or amphet- 
amine whereas those containing a functional 
group of basic character (quaternary 
Imnwnium or primary amino) e.g. DeAadite 
FF, DeAcidite £ will combine with thera- 
peutic agents of an acidic character such as 
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acids, barbituric acid derivatives, e.g. Aspirin 
amyiobarbitone, phenobarbitone, etc. 

A first example of the formation of a mult- 
iple resin/resinate to include Hyoscine and 
5 Hyoscyamine is given below: — 

Hyoscyamine Resinate is prepared as fol- 
lows:— 

A quantity of a suitable sulphonic acid 
cross-linked polystyrene resin such as Zeocarb 

10 225H or Amberlite IR-120 (both in the 
hydrogen form) is placed in a tube and a 
solution of hyoscyamine sulphate is passed 
through the tube until the resin has com- 
pletely absorbed the drug from the solution. 

15 The amount of drug used is not sufficient to 
saturate the resin, 77.6 mg. of hyoscine hyd- 
robromide is then dissolved in 50 ml. of dis- 
tilled water, and the pH value determined. 
Then 7-4 grammes of the hyoscyamine resin- 

20 ate are added. The pH value falls over the 
next 15 minutes and then remains steady. The 
resinate is filtered and the hyoscine content of 
the solution is then determined, giving the 
amount which has reacted with the hyoscy- 

25 amine resinate. The reaction is then con- 
tinued until the resinate contains 0.664% of 
hyoscine alkaloid. The resinate is then fil- 
tered off, washed and dried. 

In a second Example, a similar method 

30 is used but with hyoscyamine sulphate to 
form the resinate, a nd ephe drine hydrochloride 
~ 'utilised hi p laccof hyoscine irydrobromide. - 
In a third example, suitable salts of amyio- 
barbitone and phenobarbitone are treated in 

35 similar manner. 

In a modification, a multiple resin-drug 



compound with hyoscine and hyoscyamine is 
produced by agitating the pure resin firsdy in 
a solution of hyoscyamine sulphate and there- 
after in a solution of hyoscine hydrobromide. 40 
Preferably, the resin is removed from the two 
solutions when it has been determined that a 
sufficient quantity of the individual drugs has 
been absorbed. 

In any of the above examples, the result- 45 
ing multiple resin-drug compound may be 
diluted with pure resin for varying the in 
vitro rate of release. 

Where it is desired to eliminate the odour 
of an odoriferous drug, e.g. Valerianic acid 50 
or Aneurin, the drug may be combined with 
the resin to form a single resin-drug com- 
pound, e.g. resin valerianate or aneurine resin- 
ate. Such a drug may also form one of the 
pair of multiple drugs incorporated with a 55 
single resin in the manner described above. 

By way of example, aneurine resinate may 
be prepared taking 100 mils of a 10% solution 
of aneurine hydrochloride, adding 5 grammes 
of Zeocarb 225H and stirring. The pH value 60 
is checked until it remains constant. The 
resinate is then filtered off, washed with water, 
and dried. 

Resin valerianate may be prepared in simi- 
lar manner, using a 10% solution of valerianic 65 
acid and DeAcidite F.F. (in the chloride form) 
as the starting materials, the quantities being 
-the same. 

CHATWIN & COMPANY, 
Chartered Patent Agents, 
253, Gray's Inn Road, London, W.C.I. 
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